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(54) IMAGE PROCESSOR. IMAGE PROCESSING METHOD AND RECORDING MEDIUM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To attain high-speed processing and to reduce a scale of 
an image processor in the case of decoding a coded image in compliance with the JPEG 
system and displaying the decoded image with reduction. 

SOLUTION: A reduction rate setting section 26 sets a reduction rate of an image when 
its image data is displayed on a monitor 3. An inverse DOT conversion section 23 uses 
only data corresponding to the reduction rate in the data coded in compliance with the 
JPEG system to apply inverse DOT to the corresponding data. Then a reduction section 
15 applies sub-sampling to the image obtained by the result and gives the sub-sampled 
image to the monitor 3, which displays the image. 
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[tt*« 1 1 mmy'-i' i:. <}^f£<thDCT (Discr 
ete Cosine Transform) Lfc?9-§-'ftT^— Sr^-§- UT^ 



[if*^6l Pf^^-^^. d^^^< t>DCT (Discr 
ete Cosine Transform) Vfz.^^^it'f—'^^'^^■\^X^ 



[t»*iS7] ^>/^< t t>DCT (Discr 

ete Cosine Transform) \^tc^^itv^—^i:^^VX^ 

n ^ ^ A tfi^ $ tLT I ^ ^ IB^iKfr -efo o r . 

V >TiS5D C T Srtr 5 D C T X >y :/<lr ^^t^ :/n 

M.mm^tix\^^^z:t^^mt^^ t^mmw^o 

[0 00 1] 

fi^ J P E G (Joint Photographic Experts Group) ^ 

(D^ 'Pt^< ir t>DCT (Discrete Cosine Transform) 

m^\- \^xm7jkir^m^^\cm\^^xiti'm^mm^mmm^ 

[0 0 0 2] 

fi. F F T (Fast Fourier Transform)-^K L T 

:^>^-/)y-^mm) mcoiiKDU^^mch^mi^x. 

}5b. J PEG-^MP EG (Moving Picture Experts Grou 

p) ^<z)#m(7)®^iE*6tcfij>^ $ fix 1/ ^ 

[0 0 0 3] :i:iT% m^v"—^ mmm) f (x. 

y) ^DCT (2i{^^DCT) LT^btt^DCT^^ 
F (u, v) (1) T% ^ti^ DCT^^F (u. 

v) ^iS^DCT UT^#?:>;J^^^l^^»y= — f (x, y) 
^ (2) T% ^^^iX^TLhfh^o 
[0 0 0 4] 



F(u,v) = 



4C(u)C(v) Nzi 



I Z f(x.y)cos 
x=0 y=0 



{2x+1)u7r (2y+1)v7r 
2N 2N 



(1) 



[fC2] 

f(x,y)=Z I C(u)C(v)F(u. v)cos js; cos — ^ 

u=0 v=0 



■DVTT 



• • • (2) 

i-57K¥*l6l*3J:t)^fiii:;^|6l«®^»Sr*L. f (x. 
y) :/o i/^rofed^tj X + l#S-e, + 1 

#S<DM^(OiiJ^{a?r^i- (x, y = 0, 1, • • •, 
N-1) . *fc, F (u, v) tt, 7K¥:^lS]^fcfiSii: 

:^[6i(cov ^-c^rtb^tu u <i>c* fcfi V j3ic<oD c rmm^^ 
ir (u, v = 0, 1, • • •, N-l) o ^fet-x C 
(u) . C (v) tt. is>cs:-e-^;ibtuSo 



2N 

[0 0 0 5 J 
[ic3] 



1 



1 



2N 



• • • (3) 

[0 0 0 6] J PEGtc2| 
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^ti^tl. ^^Ds/iJ'd^ ^ (1) »CU;fedSoTDCT 
$i^5r^:^cJ:9DCT«^^: $^^5o -?:WD 

[0 0 0 7] tz^X\ fi<^(;iioi^Ti±. 

^^^wmSfif^iSW^S-ftd^it;^^ ^J^{4\ 2 10 
:^mm^(OCC D (Charge Coupled Device) Ufc 

1600X120 0B*SiP<^)H^Srttl;^-r5:ii:O-e 

P E G^^mX'EEm^inX^^^in^o 
[0 0 0 8] ^Stc^^L-Cl/^ST^U-fc'v'g 

mm(om^m^. -m^. e 4 o x 4 s ommwx'&> 

"f-i 'y^ A'iJ 1600X120 oiii*to 

[0 0 0 91 -t^lT. m 1 tt. J PEG;^i*:T?JI*!s$^x 
[ooloj jPEG;^^-efi. ±3®UfcJ;9t-> ®^ 

[0011] J P E G^-i-lfC 1 tt, 3^ V h o ^-^IfB 
11> ^S.^itUl2. *5j;t)«iSDCT^ifegBl 3/i^?> 
fll^^tb. ??-§-'fkx-^5'tt. Ho t'-«-§-g|5 1 1 
tt$&^ix?>o h D f-^^^C 1 1 xa. n^itv"- 

mm^itUl 2fCtti^$tv5o at*^'ft:ei51 2-rf4. » 

T^^gCl 3icai;^$tbS<. igftDCT'^m^ei 3tt. i£ 
DCT^tTl'\ Bn*>. ^ (2) {CLfc7)5o-C. DCT-ffi 

( 0 0 1 2 1 *i&/MkSB 2 X'tt. J P EG^-§-gC 1 A^feO 

[ooi3igp*>. J PEcm'^mxm^-^titcmik 
n^. m^mmmm^i 6i)^hmi^^fi^x'?i,zf£^x\^^ 

PEG«^lfPl;4sai;^t-?)S^v='-<5^/!iS. ^-<^3com 



[0014] HuAaaiaS 1 4 -C'tt. ^SO^g/J^^^B 1 5 -eiii 

i^^DS^-r y Tv-V^^SrE^Jh-rSfc*?). JPEG 
«-^a5id»p,ropi^-r-^{c*fLT, ^WfiJJligtl^^^J- 

gCl 5(c#t|^$n5o 'iJi, Hfl«iag|5l 4^c:io^^T. J 

PEG^^gBlA^bWiii^-T^"— iS'cT), H<Dm&^X<D-0i 
[00151 ^'hn 1 5 Ttt. m^mn 1 4 

[0 0 16] Ili2<07t3— h5:#MLT. 

mi cDjS^DCT^^gCl 3-C'tt:b^x5i^DCTMatCO 

^ (2) trW-aSt-rsr t{vij;«?fft5tv5*s. KAT!;:: 
Jol/^T{4. i?; (2) iztoi-f^C (u) cos ( (2x + 
1) u Tt/ (2N) ) ^fmi-2.^mSrC o s T (x, 
u) C (v) cos ( (2y + l) VTc/ (2 
N) ) Srfh^-f-SBSI^^IrCo sT (y. v) i;. ^tt^* 
tim-i-:ittL. titoT. iS!DCT*aaf4. ilC (4) 
ff»-r ^ r i: J; tri^-ti/S :i t i-So 

[0 0 171 
[ic4l 

N-1 N-1 

f (x. y) = I IF (u, v) cosT (x, u) cosT (y, v) 

u=0 v=0 

... (4) 

(0 0 181 ^M^^tUl 2*^bS*DCTiEmgBl 3\Z 

*l-LTf4. 8 X 8®*<DyD .y^'lCitJS-t-S 8 X 8fi* 
iiLX\ DCTmmimm^^. i^DCT'^mfCl 3T- 
Z(D8 X 8(DDCT^.W!.<OM^iu.X\ |2l2cD7n— 
^— htc: LfciSSofcigSD C T«ia*5tft3tv5o 
[0 0 19] Bpt,^ ^-r*lJ]t-. ;^7"2/:/s 1 ^c:*3V^ 

T, DCT#.^F (u, v) , H^CosT (x. 
u) , CosT (y, v) CO^^fjtF (u, v) Cos 
T (x, u) CosT (y, v) ^tU/JS. 
^Sc s u mtc-fe y h ^H?}o 
[0 0 2 0] ^^sum, u. V, x, y {4, 

[0 0 2 1 ] ^v-'y:fs KO^m^lkii. 'T.y- yfs, 
S 3{ciol/^T. ^fCuAS8*yiSt:-fo5,J:W^$tufc^ 
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-To 

[0 0 2 2] ;^X5'7'S 3»C*5I/^T, ^Wcu^^s 

©pi^fcT*fe5 8*S§T*fc5>6-if 5A^;Js^J^$tu. 8* 

[002 3] Sfc. >^XS'7'S 5{Z*3V>T. ^IgCvASS 
*?«T*/j:V>tflJ)e$nfc»^. in*>. (x. y) © 

@©iif*) {;Iol/^T. (4) coiS^;4SiiilT 
:^7^-y:/s 6{cjt^, mm (x. y) ©Sil^a5Bi*fitS' 

^■T'X^f (x. y) umd^-fe-y 
[0 0 2 4] ^-LT, ^Xs/'T'S 9(cil;9^. ^fcx;05^ 
[0 0 2 5] *fc. ;^x-;/7'S 9{c*dI^T. ^^x;658 

T. mm<r>m^i>m'oM^f\.^o ^ft. :^7-y-fs \ i 

[0 0 2 6] ^:LT. iMDCT^^gPl 3 t?fi. igSi^- 
'fbgB12d>e>. JSfeCDT'n .y>/tc:^j$:-t-5 8 X 8<BWDC 

[0 0 2 7] 

X-yT'SlOjR^. iP*>. ^ (4) tC*5tt5'^fCu*3i 
lytv fwOl^TroiJ-;i<— v-g > (S) (Dct>ro, F (u, 
v) , CosT (x, u) , ib'iU^C o s T (y , v) 
<r>m%t^. 4096 (=8X8X8X8) HfctttrtJtb 

V, X. y {col,''T<OyV— T^^aa^s, 8 iHj-fo 

[O0 2 8]t¥o-C. J P EG:^^'ft:^iXitilil^©iii* 

-a-tt. «»I51|gc»i, ±i*cDj;5{^. 409 6(Hlt/i^ 
d5, |g|3tc:^f <t 2 X 2W4 s/iJ'-C 



^»^rS;$tl.5»-a-{Cfi. 16384 (=40 

9 6X4) |Hlt>fc-5o 

[0 0 2 9] mm^:^^-x'i>'o . ^mm7f>K 

Y. U, V^. R. G, B^c0 3^:5>T'1»A£$tV^^ 

[0030] — 0 1 {Z^ Lfd J P E Gii(^*^iS« 

<^J;5lc. J PEG«-g-^tifciii^S:ifiS/hL-r, *=>5' 

fc. Sfr^DiSgpi 4{;I*Jt^T. J PEG«-§-$ixfc@j^« 
[0 0 3 1 1 t¥o-C. 

&Wc^^i!)m^^ti?)<Dizh-^^A^i:>h-r. jPEGa-g- 

m-fcl/^-C. DCT#^<D-f-'<T, IP*,, DCJ^^J- (E 

MEfife5» i3J;mS»:©DCT#S(D{t&. ^2>CC0DCT# 

[0 0 3 2] $e>{c. ±iiB(Oj;5(-. mi$.(Dmm^m^ 
[00 3 3]*^?^tt. Z.<DXo^Ji^mz&^Xfi:^h, 
[0 0 3 4] 

M^'T^- (^^Srffl 1/ ^-CiS^ D C T Sr=fT 5 a? D C T #S t 
[0 0 3 5] ;i©®^^t!iS^«(>:fi. mucT^noZ 

t\zj:'onhin^m^^m^-f-?ymm^k^<}^f£<-r^z. 

[0 O 3 6] ??-§-'ft:7^-:?tt. pf^y^-^^DCT 

l-it-r^mm^it^mttr^hizmi-f^::: t i^Xt 5, 

[0 0 3 7] w^ity—^a. m^y'-'f^. m^w<o 

mrnxm^^i^^^-fo -^^^liT'DCT Lfct>©t-r.5 
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[00 3 81 J^^?g(D®^*!ia*^fe»i. n^itf-dXT) 

[0 0 3 9] :^^m(Dtmmm±. n^^t^-^(r>b 

ffll/ ^-Cfa*D C T Srff 5 C T :^'r- Sr-^tf tT'a ^ 
[0 040] io^iii^^iia:^ 

[004 1] 

i^m<^mm<omm] m 4 :^^mt:mm Lfc j p e 

®S«B&i-5o I|l*>, El 1 <0 J P E GS^*^^«fi. 
c \^°-m-^U 2 1 . 3S^4T-'ft:gB 2 2. i£D C T^t^giS 2 

[0 0 4 2] 3i>-hne-«-§-g|J2 ll±. 



h D f— ^-f-gB 21(Dtb;^<7? 5 *), «S/J^{«*l3:^g|J 2 6 

W^*#?jti.SDCT«mSr, i^DCT'^lfegB2 3{;ittS 
J: 5fc>ieoTu^5„ iS*DCT^l^|gC2 3 li, is** 

T-^tgB 2 2 OttS;t/<^ 5 *>. ilS/J^fS^^^gB 2 6 d^^Otf 
^(c>Pl-^t:i--5 D C T#,^<D^?rffll, ^Ti^ D C T ^ff^ ^. 

[004 3] ^/J^^s*ls■sg|5 2 6 f±. mi (Dm^N^mn 
f±. ^/h**^??. J PEG^^gpi -e«-§-(^*t*t-r5 

??-§-jlly^-i5'S:*1-tff«5r, ft 3z&1- 5 J: 5 
h n f-^-g-gP 2 1 . S^'ftaS 2 2 . *=J;tJ«3SeDCT 

^mSB 2 3 J: 5 1- ''i o T 1/ ^ -S „ 

[00441 05(0:70-^^- hSr#flSLT. 

ia4(D J PEGpf^*^i£@fcJ;oTtTt3tb-5, JPE 

[00 4 5] ^-rmm^. y^T-y-fS^X T'fl. 
^^;ea5 2 6 iC*5l^T. J P E G^^gB 1 ;45ai 

^=^5' 3<D)S^^(c:ig-a-Lfciii^ 
!^«lil^i:''i-5 J: p'fe. 0<tfJ;»c#<. *>oiJ&lT©^S 
/J^^ReductionRate7J5K^$^^. ;^-7^s/:7'S 2 2 tCil 

tfo :=^^s/::^s 2 2T-tt, «|/Hg*iS:^g|5 2 6 icjot^ 

[0 0 4 6] 



TapN = INT[ N X ReductionRate - 2 ] 

... (5) 

::rT\ g31ClNT[a](±. 2.(n»hWi^WT^m^^XtLm. tt^f S t tfC. ^/h^ReductionRateSr. i^/hgB l 

1^], fiE*|6l»iif*fC-C\ ^mM(Dmm(^i:biZ^ JP [0 0 4 9] ^LT. feST'D .;/^(D??-§-^b7='— 

EG?9-§-'fli$nfc®^Sr. ii}:m<OM^tir^m^izii^ ^-^-^§15 2 Kc-W^i-SOSr^oX. ^t^s/ 

8T'fc5„ y^S 2 3tCit;Zf. ho t"'-tS-§-S|5 2 1 fl, ^^tC-W 

[0 0 4 7] iS: (5) !cj;4xfi\ ^/h^ReductionRate It^^tltcy' u -y-^ (Dn^^tv'—^ ff) 0 -h. DCT^M<D 

7f)^. mx.(iO. SOm-t ( J PEG^?#'^b$i^fcliSi^(D DC^5>F (0, 0) (lapN. lapW ©TapNXTa 

iii^Sr. ^ = i5'3{C*,T:$-ii:S»'g-) . TapNf±, 2 (= -f-L-. mm^itU2 2\ctiitl-r?>. j^S^^kSC 2 2 t? 

INT[8X0.5-2]) ir^ifp, t$o-C. S^Sl-e^lCi^DCTM tt. ;^7^ ■yT'S 2 4 {;l^^^^T. 31V hn t°-:S-§-*|52 1 

a(c:ffli,^5DCT^.^tt. mei^mBiHLX^^-tXb . otB;^»o5*>. -^(it), dct#>^wdc^S;^f (o. 

iZ^ 8 X 8<B<^DCT'0^icF (u. v) W 5 7k¥* 0) (TapN, TapN) ©TapNXTapNjQODD C T^!^ 

rS)fcc}:U5Sit:*-|S]co?^fc;d5(,N-fttt> 2«>:tiTot,(^ (f t«©;'f;4s®»^'fk:$ti, jSfrDCT^g|gB2 

(0. 0) , F (1. 0) , F (2. 0) , F (0. 1) , F (1. 1) , F (2, 1) , F (0. 2) , F 3 ^ So 

(1.2),F(2,2)ro9i@) tf£^o [0 0 5 0] i^DCT'^^^g|52 3 T'(i. ;^7'S/7°S 2 5 

[ 0 0 4 8 1 ^/HS^^^gB 2 6 fi. ;^r-y7'S22tC {C*5V>-C. ^A^^tUZ 2(Dtii:t)<^b1o. DCT^M<0 

*5V^TTapN^**?) ^(^TapNSr. ^iv ^ y f-:^^ DC^5>F (0, 0) 75MF (TapN, TapN) CDTapNXTa 

gB2 1, i^ft^^-'ftSB 2 2 . 4aJ:t;?ig6DCT'^g|gB2 3}C pN<B(7)D C T^iC®;^^ Srffll^T. agDCT, IP*>. iS; 



(6) 
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(4) <Dmn7f)^m:^iri. ^/h^l 5tC>tt*&$tl^o 

[0 0 5 1 1 ^ur. ;^xiy:/s 2 etcit^x iHffi<o 

[0 0 5 2] ;^^iy:/S 2 6tC*5V^T. 1 SfficO 

^5^35 2 6 7^)^?>CO^ig/h^ReductionRate{C L-^c^So-Ci^ 
^/^-f-^o iP"^. ffi/J^^ReductionRate;^|5. 

M;tfi. JiiELfcJ: 5{cO. ST^fc^^-a^. ^g/h^S 1 5 

^LT*^$-^. J PEG®^^*i!OiaS:^T-r^o 
[0 0 5 3] TapNfl. ( 5 ) t^h. >7 (OtKT* 

>' h u 2 1 . mm^itu 2 2 . :^rSXX^mr> C 

T^«|gP2 3-r*f±. DCT^^cODCjsSc^J-F (0, 0) 
Ib^F (TapN, TapN) (OJapH>^T^pnm(DD C Ti^M^^M 
JSi-^X^-^ UJ^^*0;a^i^/^V^;^)^e5. IP-^. ^J^«. Ta 

Ol^Tc^64 (=8X8) ecODCT#>^(0 9 9 
(=3X3) i@(^DCT#^{COl^TL/^^*0ia;d^tTt?tt 

J PEGa-^SrtT5r.i:;65-tr^^o 
[0 0 5 4] igrcOy^n-^^- h^#fiSUT. 

mSO^x^y^S 2 5^^4b^V^Ti^DCT'^ma5 2 3tcj: 

[0 0 5 5] i¥DCT^mSl52 3 {Cj:5iS?DCT*[ii|-e 

;^X:y:7^S 3 1 7!7^S 3 Stdib^l^T. El 2 (D :/ 

[0 0 5 6] ^LT. ;^T'^y7'S 3 9{c:itt;?f. 

*g/Hg^lS:Sa5 2 6;6^?.c7:)TapNaTT*fo^:^^t^5d- 

-7^5 3 1 {CM ^9. JeJLT. l31*<0*Q:SSr#f9 3gi-o 
[0 0 5 7] *fc. :^7"5/:7'S 3 9^C:^ol^T. ^icx;6^ 

TapNJ^TT-:^^V^tflJ^$tt;rc^^. ^X:y^S4 0{Cjl 
El2(0;:^xy >^S 1 0{C:Jo{t2>*^^l^1t{C. ^ic 

y;55 1 fctt-r >'i5^ y ^ >- ^^i^> >''7"^/>^S 4 1 {Cift 

tPo ^7^:x:7^S4 ITfi. ^^y;65. *S/Ng^^^Sl52 
6 t^h(01apmTXh^:^^H 9 ;^^;65¥<J^^ix. TapNJeAT 



[0 0 5 81 t^foT. ia7(c:^L:rcy ht-J: 
ixfi\ locD^n ^yi^iCO#. ^^u. v, x, y ico 
^/^T(^/^— :/AQ;S;65^ -?:^^^'tt8. 8. TapN, TapNEI-f 

y^y^y^SS l(Dmn. Wh. ^ (4) tC*^^{t 

iQJ:^/v(cov^X(?:)i^;^— i^B (£) co4^<^. F 
(u, v) , CosT (x, u) . ioJ:t/CosT 
(y. v) (Dm^\i. 8 X 8 XTapNXTapNlE]fc{t L^O^tr 

t>tiT. TapNfl. ^ (5) ;6^5:>. 8 J: «9 t> /h ^ Hit ^ 

^(7)T% mnrnm-i. [a2ic:jo{t^«'g^tcjteuT/>/^ 

[0 0 5 9] IP-^. m^\^. ±mi.fcXo\Z. ^/h^Re 
ductionRate;6^ 0 . 5 T'fo^*^tC{i, TapNfi 3 i 
i^^h. F (u, v) , CosT (x, u) . ^XXJ^Co 
sT (y. v) (OmW^mt^ 1 -/i5^jCO#. 5 7 
6 (= 8 X 8 X 3 X 3) lHl^;^cC'9 (tSoT. 1 HfffiiT:)® 
m-^^. m^ii^. E13tC7j^LfcJ: 9tc4:/n 5/^T-«^$ 
tl^^-g^fCfi, ^fls<0^»[El^fi 2 304 (=576X 
4) m ) . E12coi^DCTiOfatC:fott^. l:/n:y>J' 
^(DmW\B}WliXh^ 4 0 9 6liI<7)*^l/7gS<^lHl#:X* 

[00 6 0] ^hi^. z(om^. 7^DCTmm^ffo<o 

TapNH- l7jfea±O^^^(7)DCT^^flffll^e>^^^c^0^7^)^ 
b> J PEG^^^txfca^tCfi. il^iSIS^^^fi^^ 

[0 0 6 1 ] t^oT. «lK3i*2fS*J^^< LT. *QiS<^ffi 
[0 0 6 2] HP%. m 5 Xlftiq Ufc J P E G®^^^^ 

t^Jz^m-^JCfi. F(u, v),CosT(x, u). 

:foj:t;^cosT (y, v) (Dmn^^mi^m^ . 

[0 0 6 3] -^fc. /N- K'>:xTtcJ:^:^^{cfi. F 
(u, v), CosT(x, u). ioctt^C o s T 

(y. v) (omw^^nomnm^'p^j:<xm^. 
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